The transition metal-mediated functionalisation of alkanes is an area of contemporary importance, motivated by the desire to make effective use of these inexpensive and abundant 15 hydrocarbons in organic synthesis and as feedstocks for the chemical industry.
1 Iridium-based complexes are of particular interest as they have been shown to promote dehydrogenation, metathesis and dehydroaromatisation reactions of alkanes.
2
The weakly interacting nature of alkanes and unfavourable 20 entropy changes combine to make intermolecular C-H bond activation reactions exceedingly difficult to investigate. we report a system that demonstrates such reactivity. Helping to further substantiate the structure of 4, reaction in situ with CO (1 atm To help gain insight into the mechanism of the cyclometalation 60 reaction, we targeted the reaction of 2 with diphenylacetylene, as an external hydride acceptor. This alkyne has previously been used to trap out C-H bond activation reactions of COD coordinated to iridium 10 and we wished to explore if such reactivity was important in our system. Heating 2 with a large 65 excess of diphenylacetylene at 318 K resulted in the gradual, but irreversible, formation of the new cyclometalated complex [Ir(COD)(py-I t Bu'){κ 1 -C(Ph)=CHPh}][BAr F 4 ] 7, which was isolated in 61% yield after 11 days (Scheme 3). The reaction also proceeded at 293 K with stoichiometric diphenylacetylene, but 70 was considerably slower. With the alkyne acting as a hydride acceptor, the COD ligand thus appears to only play a spectator role in the C-H activation process. Moreover, 7 is completely stable in solution for extended periods of time (1 week, CD 2 Cl 2 , 293 K) in marked contrast to 4. We attribute this stability to the 75 enforcement of octahedral geometry by the bidentate ligands (i.e. chelated donors trans to the alkyl and vinyl groups). The new complex was fully characterised in solution and the solid-state. The X-ray structure of 7 is shown in Figure 3 and further reinforces the structural assignments of 4 and 5 inferred solely 80 from solution data. Notably, the carbene and coordinated methylene 13 C resonances (δ 159.9 and 18.1) are in good agreement with those found for 4 and 5. The synthesis of 7 strongly suggests that the formation of 4 occurs via a straightforward mechanism involving initial C-H bond oxidative 85 addition of the tert-butyl substituent in 2, which is notably held in close proximity to the metal centre [Ir1···C13 = 3.508 (5) 
